Abstract. This paper investigates whether foreigners cushion native labour during the phases of the economic cycle. The theoretical model, based on the work of Blanchard and Katz (Brookings Papers on Economic Activity 0(1): 1-75, 1992), assumes that foreigners supply labour with a higher wage elasticity than natives. The empirical analysis, based on an unbalanced panel of 161 European regions during 1988-97, shows that following a labour demand shock the variability of native employment growth is lower the higher the proportion of foreign citizens in the local labour force. These results suggest that foreigners absorb some of the effects of the shock, shielding natives from its full impact. The analysis also reveals that the main channel mediating this 'cushioning' effect is the inter-regional migration of foreign workers, followed (as a far distant second) by their higher/lower unemployment rates.
Introduction
Understanding how local labour markets adjust following a shock to labour demand has become more relevant to the policymaker, particularly in an integrating world where barriers to labour mobility across countries are rapidly decreasing. One aspect within this topic is to study whether foreigners cushion native employment over the phases of the economic cycle. Foreigners can make a difference to a locale's response to a labour demand shock. For example, the additional labour supplied by immigrants could relieve pressure on native labour at times of economic expansion, whilst out-migrating foreigners during a recession could help maintaining native job levels. This hypothesis is prima facie consistent with the picture presented in Figure 1 , which shows the unemployment rates of native and foreign citizens living in the south-east of England during 1988-97. Although the period is short, Figure 1 shows that natives had a lower average unemployment rate and a lower absolute variability than foreign citizens.
1 Similar results arise for many other regions of the EU and on data aggregated at the national level (e.g. OECD, 2000a, b) . Do foreigners, and hence policies favouring international migration, affect the level and variability of native employment?
This paper develops a theoretical model to address this question and presents some empirical results using European regional data from Eurostat's Labour Force Survey (LFS) for the period 1988-97. The paper is organized as follows. Section 2 briefly reviews the reference literature, whilst Section 3 develops a theoretical model. Section 4 presents the statistical model and the data used in the empirical analysis, which is discussed in Section 5. Section 6 extends the analysis to examine the channels through which the effect of foreign labour is mediated. Section 7 concludes. 
Foreign workers and local labour markets: a brief literature review
The literature studying the effects of foreigners on native labour can be divided broadly in two. The first group of studies focuses on individuals and analyses the impact of immigrants on wages and employment of native workers. These studies estimate functional models such as: [1] where w refers to the wages of native person j in region i at time t, and F and N indicate the number of foreigners and natives in the same region and time, respectively. Equation [1] is generally estimated as a pooled cross-section using data from censuses.
This literature finds small negative effects on wages and even smaller effects on employment (e.g. Borjas, 1994; Simon, 1989) . There are only few empirical studies based on European data, 2 which tend to yield similar results (e.g. De New, Zimmermann, 1994; Dolado et al., 1996; Gavosto et al., 1999) .
As these studies estimate average individual responses to an inflow of immigrants, they focus on specific aspects of a labour market's reaction (e.g. change in wages or employment levels) rather than its overall response. However, they use the term migrant to mean either a foreign-born individual or an individual holding a different citizenship from that of the country of residence, which is the definition applied in this paper to purposely measure the labour market effect of international migrants. Nationality matters in Europe's international migration policy, as indicated by the restrictions precluding non-EU nationals from freely entering the EU and move across its member states.
In contrast, the second group of studies focuses on geographical areas and it often uses dynamic models to estimate the impulse response function of a local labour market following a labour demand shock. Many studies decompose the local labour markets' response into changes in local employment and participation rates, and in the working population, 3 exploiting the identity:
where E is the number of employed individuals in region i at time t, E/L is the employment rate, L/WP is the participation rate and
WP is the working population of the same region. Since most of the changes in the working population are due to in-and outmigration rather than demographics, D log WP is typically interpreted as a migration term. US-based studies in this literature find that about two-thirds of all jobs created in a locale go to immigrants (see Bartik, 1993 , for a summary). European studies reach mixed conclusions. At the country level migration seems to be the principal adjustment mechanism through which a shock is absorbed (Spain: Jimeno, Bentolila, 1998; Sweden: Fredriksson, 1999) . In contrast, at the EU level the shock seems to be mostly absorbed by changes in the participation rate and only later in time (3-4 years) by migration (Decressin, Fatas, 1995) , though these results have been revisited recently (Tani, 2003) .
Although these studies use the unit of measure applied in this paper (regions), they use the word migrant as a synonym for newcomer, with no distinction between a native from the same country or someone born abroad. As a result, domestic and international migrants are indistinguishable, making it impossible to carry out any analysis on the basis of citizenship, and to separate international from domestic migration policy. Nevertheless, the distinction between native and foreign labour can be easily introduced in the theoretical framework of this literature, as shown below.
A theoretical model of local labour markets with foreign workers
The model developed in this section is based on the work of Blanchard and Katz (1992) but it departs from it because it explicitly models labour supplied by people with different nationalities. Both natives and foreigners can supply labour, but with different elasticities with respect to the wage. By assumption, natives supply labour less elastically than foreigners as they may:
• have a more specific human capital than foreigners, or are more informed on available employment opportunities, that better meets the demand of local firms (e.g. Chiswick, 1978) ; • have better access to unemployment benefits and social security than foreigners, or native workers may have been employed for a longer period of time than foreigners, so that foreign labour would be cheaper to hire when firms raise employment, and vice versa (e.g. Chiswick, Hurst, 1996) ;
• not maximize their income potential for the skills they possess as they may face higher marginal costs of migration than foreigners (e.g. Borjas, 2001 ).
There is some empirical evidence that immigrants supply labour more elastically than natives (e.g. Borjas, 2001 4 ). The remaining features of Blanchard and Katz are unchanged. The model represents a world (the EU) composed of several regions, each producing a different bundle of goods under a constant returns-to-scale technology. Labour and firms are perfectly mobile across regions in the long run, and their mobility depends in part on the 'attractiveness' exerted by each region. Attractiveness is used in a very general sense and includes all those characteristics that make labour and firms willing to locate in a particular place. Hence, even with equal relative wages, regions can experience different net inflows of labourers and firms because of their specific attractiveness.
All variables in the model are measured relative to the EU average to identify regional labour demand shocks, which are modelled as deviations from EU trends. This approach has been used by the literature to capture remarkable empirical regularities in relative regional employment and unemployment in the EU (see Figures A1 and A2 in the Appendix, as well as Decressin, Fatas, 1995) .
Labour demand
As in Blanchard and Katz, the labour demand in each region i at time t is: [3] where w it is the logarithm of region i's wage relative to the average wage across the EU. The parameter n it is the logarithm of the regional labour force, which is composed of both natives and foreigners, relative to that at the EU level. The term u it is region i's relative unemployment rate, which is defined as: [4] where U it and E it represent region i's total number of unemployed and employed individuals (i.e. native plus foreign), respectively, at
time t relative to that of the EU. This definition of unemployment is useful so that the difference (n it -u it ) in [3] is approximately equal to the logarithm of employment. 5 The coefficient d is assumed to be positive.
The variable z it denotes the relative number of firms in region i and is defined as:
where a is a positive parameter, X d i is the attractiveness of region i to firms, which is assumed to be constant over time, and e d it+1 is a white noise stochastic process which represents unexpected changes in technology, the bundle of goods produced and their relative prices. The superscript d of X indicates 'demand', whilst W t is the information set at time t. By assumption, firms do not have different demands for native and foreign labour.
Since regions can differ in attractiveness to firms they can experience different rates of growth in relative labour demand. Labour demand movements are also stochastic: provided regional wages are below their regional long-run equilibrium level, firms will move in, and vice versa.
Labour supply
A region's labour supply is obtained by adding up those of its native and foreign residents. For simplicity it is assumed that all nationalities can move freely across regions and member states. 6 Changes in native and foreign labour supply are formalized by:
where DNL it is the growth of the native labour force in region i at time t, and DFL it is the corresponding growth in the foreign labour force; w it and u it are defined as in [3] ; b 1 is the labour supply elasticity with respect to the wages of natives, whilst b 2 is the corresponding measure for foreigners; X s i denotes attractiveness to workers (e.g. local amenities), which is assumed to be identical for all citizens, and time invariant. The coefficient g denotes the sensitivity of native and foreign labour supply to region i's relative unemployment rate. The change in a region's relative labour force is the weighted average of that of its native and foreign residents, and it follows: [7] where q it is the proportion of foreigners in region i's labour force at time t, which can vary only between zero and one (included). Shortterm movements along the labour supply curves depend negatively on the relative wage and positively on the relative unemployment rate. For a given level of attractiveness X s i , provided a region's relative wage is below its long-run level, native and foreign labour out-migrates. Since workers and firms are assumed to be perfectly mobile in the long run there exists a stable structure of relative unemployment and wage differentials across regions even when employment growth rates differ.
To close the model, the relative wage is assumed to be a function of unemployment:
where c is a positive parameter.
Equilibrium paths and steady states
The equilibrium paths of region i's relative wage, unemployment rate, and labour force growth are derived from the intersection of relative labour demand and supply curves (the results are provided in the Appendix). Natives and foreigners face identical equilibrium paths with respect to the relative wage and the unemployment rate. These are, respectively:
[9]
[10] 
The term x it in equations [9] and [10] is shorthand for expression ((1 -q it )b 1 + q it b 2 ), which increases with rising shares of foreigners in the labour force, i.e. ∂x it /∂q it > 0. In contrast, natives and foreigners face different equilibrium paths with respect to the labour force growth, as they have different labour supply functions. In particular, region i's native labour force changes according to:
[11] By virtue of [4] , the equilibrium path of native employment growth is approximately equal to the difference (DNL it+1 -Du it+1 ), i.e.: [12] where NE stands for native employment. The equilibrium paths of native labour force and employment growths are unique in each region, though they can vary across them.
The steady states of region i's relative wage, unemployment rate, native labour force and employment growth are obtained by solving expressions [9] , [10] , [11] and [12] for the average values of each variable (see the Appendix). As in Blanchard and Katz (1992) , the attractiveness of regions to workers and firms (i.e. X d i and X s i ) are two underlying sources of regional employment growth. An increase in the attractiveness to workers reduces the regional relative wage and the growth rates of the local labour force and employment, whilst it increases the region's relative unemployment rate. An increase in attractiveness to firms increases the relative wage, the local labour force and employment, and decreases the relative unemployment rate. However, in the model presented here there is a third source of employment growth: the share of foreigners in the local labour force. An increase in the proportion of foreigners in the region reduces the steady-state levels of regional wages, native labour force and employment growth, whilst it raises the steady state of the unemployment rate, and vice versa. 
A one-off shock to labour demand
Similar to Blanchard and Katz, the effect of a one-off shock in relative labour demand is transitory with respect to relative wage and unemployment but it is permanent at the level of relative native labour force, as the labour force level series is assumed to contain a unit root. 9 This assumption implies that any permanent change in the labour force results in an identical permanent change in the employment level. The effect of a labour demand shock on the growth of the native labour force and employment is therefore identical and it is given by:
[13]
implying that the long run effect of a labour demand shock on both native labour force and employment growth is only temporary.
In contrast, the shock has a permanent effect on the level of native labour force and employment, as shown by: [14] which tends to (b 1 + cg)/(dx t + dcg + a) π 0 as j AE •. In particular, since x it is an increasing function of q it , the long-run effect of a shock on the native labour force and employment level is inversely related to the proportion of foreigners in region i's labour force. The higher the share of foreigners in the local labour force, the smaller the permanent effect of a labour demand shock on native labour and employment levels, and vice versa. This result clearly suggests that foreigners act as a 'cushion' to native employment, reducing its variability during the phases of the economic cycle. This prediction can easily be verified empirically by testing the sign of the coefficient dx it /(1 + dc), which appears identically in equations [11] and [12] .
Methodology

Estimation issues and strategy undertaken
The empirical analysis focuses on the sign of dx it /(1 + dc), as it represents the permanent effect of foreigners on native labour
following a labour demand shock. In particular, the estimate of Under the assumption that
is negative, implying that the evolution of the native labour force and employment are smoother in regions with higher proportions of foreigners in the local labour force, and vice versa. This conclusion is conditional on c not overpowering the sign and statistical significance of g, as the share of foreigners q it appears twice in equation [15] . As a result, the empirical analysis discusses both the coefficient g and the combined effect (g + c).
It is natural to think of estimating equation [15] with panel data techniques to exploit the longitudinal feature of the data, and to eliminate the likely presence of regional fixed unobserved variables. In doing so, one has to bear in mind that the variables X d i and X s i , which were assumed to be regional time-invariant constants, will also be eliminated in the estimation process.
11 The regression performed is therefore based on the model:
Since the lagged value of the dependent variable appears on the right-hand side of [16] , the explanatory variables are not all strictly exogenous. Hence, the estimation through fixed effects, random effects and first differencing will generally produce inconsistent estimates (e.g. Wooldridge, 1999) . Inconsistency can be serious if the number of observational units is far larger than the fixed number of years for which data are available, as it is in this paper (Judson, Owen, 1999) . Consistent estimates for equation [16] can be obtained, however, through a generalized method-of-moments procedure, where the explanatory variables are first transformed to eliminate unobservable regional fixed effects, and then estimated by instrumental variables. In particular, this paper applies the dynamic panel data estimator developed by Arellano and Bond (1991) , which instruments the endogenous variables with the lagged levels of dependent and predetermined variables and the differences of strictly exogenous variables. In the transformed equation, DNL it is instrumented by its lagged values up to DNL it-2 . This methodology
relies on the testable assumption that the first difference of the residuals does not follow a second-order autocorrelation process (Stata Corporation, 2001; Wooldridge, 1999) . To obtain a labour force growth time series reflecting only labour demand shocks, the dependent variable in equation [16] is transformed using the method applied by Blanchard and Katz and the subsequent literature. This method assumes that any innovation in region i's relative labour force growth is a local labour demand shock. As a result, the dependent variable in equation [16] is 'purged' of EU disturbances by first estimating common movements across regions using: [17] where N it is the number of natives in the labour force of region i at time t, N EUt is the corresponding EU average, and j it is an error term. Then the dependent variable is transformed into its regional relative equivalent by removing the common movements estimated from [17], using: [18] where N it and N EUt are defined as in [17] and b i is the estimate obtained from [17] .
The data
Equation [16] is estimated on a panel consisting of 161 regions of 12 member states of the EU covering the period 1988-97. The data are extracted from Eurostat's Labour Force Survey (LFS), a household survey that collects data on population stocks across the whole EU using internationally comparable definitions and methodology (see Eurostat, 1992) . This feature makes the LFS an ideal data source for cross-country studies on international migration in the EU (e.g. Angrist, Kugler, 2001; Nahuis, Parikh, 2001) .
The panel contains data on the regional stocks of labour by nationality as well as demographic and labour market data. The regions correspond to the administrative level immediately below that of the country (NUTS 2). The panel is unbalanced, and complete data are available for 128 regions.
12 Adjustments were made to maintain the geographic consistency of the sample, as regional boundaries (and country boundaries in the case of Germany) have
sometimes changed during the period. 13 Missing observations were filled in in the case of Italy, where the nationality of the labour force for the years 1988-91 was inferred from the aggregate data, using the average share of foreign labour during 1992-97. Although Eurostat does not release unweighted data, the panel is deemed to be representative, as the demographic characteristics of the population of the main regions are comparable to those published by the national statistical offices of the corresponding countries.
The employment data in the panel are restricted to employees aged 25 and above.
14 Table 1 presents a statistical summary of the variables used in the empirical analysis, separating those that are explicitly modelled in equation [16] ('dependent/independent') from those used as a control ('control -labour market' and 'controldemographics'). Control variables refer mostly to natives to match the unit of measure of the dependent variable. Except for the share of foreigners in the labour force, the other variables used in the regression are transformed into their relative regional equivalent following the methodology applied in equations [17] and [18] .
The first row of Table 1 summarizes native labour force growth across the EU. There is significant variability across both time and The statistics in the second row of Table 1 show that foreigners in the EU are a small percentage of the labour force compared with other OECD countries (e.g. OECD, 2000a, b) . Foreign citizens are absent in several regions of the sample, 16 though they are a non-negligible group in member states that have traditionally experienced positive net immigration rates (Germany, France, the Benelux, and Denmark). The data indicate that foreigners in the EU are mainly non-recent immigrants, as the proportion of those with 10 or more years of residence in the host country is well over 50 per cent. 17 There is significant regional variation in the value of this ratio, which is lowest in regions that have experienced net immigration rates only since the 1980s (Spain, Italy, Greece, Portugal, and Ireland) and highest in traditional destination countries.
The control variables aim at capturing labour market and demographic characteristics. Among the former, the ratio of skilled/ unskilled native labour is constructed using the aggregation of occupations suggested by Keesing (1966) . Some control variables are available only since 1992, following a substantial restructuring and extension of the LFS questionnaire. Despite this administrative change, the Chow test rejects the presence of structural break in the data used in the empirical analysis, suggesting that the pre-and post-1992 series are comparable. Year dummy variables are included in the estimation to control for possible annual measurement errors in the LFS (e.g. national biases in data collection), though the results are unaffected when the year dummies are omitted.
The panel contains no information on wages, hence it is not possible to estimate whether wage adjustments during 1988-97 have been sufficient to affect the labour supply of natives and foreigners. In general, empirical studies suggest that wage adjustments in Europe are small, though comparable to those in the USA, particularly in the long run. Evidence suggests that regional wage adjustments during the 1980s accounted for 14.5-34.6 per cent of region-specific shocks to labour productivity (Abraham, 1996) . More recent evidence suggests that wage flexibility in Europe has somehow increased, and it is significant in sectors such as services (particularly in Germany and the UK; see Petit, 1999) , which account for the majority of Europe's GDP and employment. ) and the structure of the error term. The signs ** and * highlight estimates that are statistically significantly different from zero as well as rejected outcomes of statistical tests at the 5 per cent and 10 per cent levels, respectively. As shown in Table 2 , all estimates are obtained from statistically significant regressions, and in most cases the error term does not follow an AR(2) process. The estimates reported are obtained from robust estimation to control for cross-regional heteroskedasticity.
Results
Following the recommendation of Arellano and Bond (1991) , inference on the coefficients is based on the one-step dynamic panel data estimator, whilst inference on the model specification uses the two-step estimator (see Stata Corporation, 2001). As a result, Table 2 reports the one-step coefficient estimates and standard errors but the two-step outcome of the Sargan test. Only the control variables available for the whole 1989-97 period are included in the estimates shown in Table 2 , whilst those obtained from the full set of control variables are reported in Table A1 in the Appendix. All control variables are treated as predetermined, as this strategy yields higher p-values of the Sargan test relative to when the controls are treated as strictly exogenous.
A number of alternative specifications have been used to address the potential endogeneity between the share of foreigners in the labour force, immigration policy and regional labour demand, as immigrants locate in regions where jobs are available and regions experiencing labour shortages may adopt more favourable policies towards immigrants. Alternative specifications included substituting the current value of the share of foreigners with its first as well as earlier lags. Based on the results of the Sargan test, the share of foreigners is best modelled when its current rather than lagged value is used, and when it is treated as a predetermined rather than endogenous variable.
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The first and second columns in Table 2 report the results when equation [16] is estimated without and with control variables, respectively. These results indicate that the regression is better specified when control variables are included, as shown by the Sargan test, which fails to be rejected. One possible interpretation of this outcome is that the relationship between foreign and native labour varies across different sub-groups of natives. For example, the effect of foreigners on native employment may be sensitive to the proportions of native young workers or native women in the labour force, which vary across regional labour markets in the EU.
The estimates obtained show that g has a negative sign and is statistically significant (c is negative and significant only at the 10 per cent level), suggesting that annual changes in a region's native employment are inversely related to the proportion of foreign citizens in that region's labour force. In particular, following a labour demand shock, the higher the share of foreign labour the more foreigners absorb the year-after effects caused by the shock, cushioning natives from its full impact. Over time the shield provided by foreign labour makes native employment levels less variable, as predicted by the theoretical model presented in Section 3. The negative sign of the g and c coefficients are robust to changes in the specification of the model, and to estimation on subsets of the panel, including the sub-periods prior to and after 1992.
The magnitude of the cushioning effect is not insignificant. Foreign labour mitigates native employment from the effects of a shock well above its share in the local labour force. Using the estimates of g = -2.073 (second row, second column) and c = -1.138 (third row, second column), foreigners are predicted to reduce the variability of native labour in a region by approximately 16 per cent when they constitute 5 per cent of that region's labour force.
This result varies across countries. In member states that have traditionally imported foreign labour, the coefficients g and c are negative and statistically significantly different from zero at the aggregate, but often not at the country, level (third column in Table  2   20 ). For example, the combined effect of g and c is insignificantly different from zero in the case of Germany, Denmark, the Benelux and the UK. Perhaps this outcome is not surprising. During the reconstruction years that followed the second World War until the early 1970s, most of these countries systematically imported foreigners to fill gaps in their native labour force, most notably in Germany (Böhning, 1984 (Böhning, , 1991 Zimmermann, 1995) . Between the mid-1970s and the late 1980s immigration came to a halt (except for family reunification), whilst the recent upsurge includes many asylum seekers and refugees who cannot immediately enter the host country's labour force. A significant shielding effect would almost contradict these countries' past immigration policies.
In contrast, in member states that have experienced net immigration rates only recently (Greece, Italy, Spain, Portugal, and Ireland), the g term is always negative and statistically significantly different from zero (c is positive but insignificant). The combined effect of g and c is negative, statistically significant, and larger than the corresponding effect obtained for traditional immigration countries even when the full set of controls is used. In particular, the magnitude of g (second row, fourth column in Table 2 ) is a multiple of that obtained for traditional immigration areas. This result may be due to the low incidence of foreigners in the local labour force of these regions 21 (less than 1 per cent). An alternative explanation is that foreigners in recent immigration regions are 'newer' and may have a higher elasticity to supply labour than immigrants in traditional host countries. On the basis of the information available in the panel, this hypothesis is supported, 22 though one should ideally investigate it using microeconomic data.
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To further assess the results presented in Table 2 , a simple calculation was performed whereby the average composition of the labour force stock by nationality was compared with that of its changes over the period 1988-97. 24 If foreigners shield native labour then they should be over-represented in the measure of the changes relative to that of the stocks. The top half of Table 3 shows the results of this calculation with respect to the labour force, whilst the bottom half of the table shows the analogous calculation performed on employment data.
The measure in the top left corner of Table 3 ('Pooled regionsstock') shows that during 1988-97 foreigners were on average 4.63 per cent of the labour force stock across the EU but constituted 5.54 per cent of its changes ('Pooled regions -change'), implying that foreigners shield native labour during the economic cycle. This outcome is only marginally supported in traditional immigration regions (columns in the middle of Table 3 ), whilst it is remarkably strong in recent immigration regions, providing additional support to the regression results discussed above.
With respect to employment, foreigners do not appear to cushion native jobs overall (bottom half of the first column), as they constitute 4.54 per cent of the regional employment stock but only 3.91 per cent of its changes. Foreigners are particularly underrepresented in the measures of the employment change in traditional immigration regions, which have traditionally experienced demand-driven immigration, whilst they seem to shield native labour in recent immigration regions, as has emerged in the regression results. 
The channels mediating the effect of foreign labour
To investigate the channels mediating the effect of foreigners on native labour, the decomposition typically used by area analyses and formalized in equation [2] was applied separately to the time series of native and foreign labour. As a result, the reduced-form vector autoregression (VAR) below was estimated for each nationality:
where DRE, u and p are region-specific relative employment growth, unemployment and participation rate, 25 respectively, and k i1,0 -k i3,0 is a vector of regional fixed effects. The parameter L is a lag operator and the parameters p it1 , p it2 , p it3 are stochastic error terms.
Similar to Blanchard and Katz and the subsequent literature (see Section 2), the estimates obtained are used to simulate the joint fluctuations of DRE, u and p following the shock created by a one-off change in p it1 in the first period. As the system [19a]-[19c] is assumed to be quasi-block-recursive, 26 the response of DRE, u and p can be traced over time, providing insights as to how native and foreign labour in local labour markets adjust following a labour demand shock. The response to a 1 per cent one-off labour demand shock, by nationality, is summarized in Table 4 . Some caution is necessary in interpreting the results, as the time series on which the VAR is applied is very short (9 years), despite being comparable to the length of several other studies in this literature.
The decomposition presented in the top half of Table 4 shows that natives absorb most of the year-after effects of a shock through changes in the working population (inter-regional migration) (49 per cent), followed by changes in the labour force participation (32 per cent), and lastly by changes in the unemployment rate (19 per cent). In contrast, foreigners respond to the shock with higher inter-regional migration (77 per cent), and only to a lesser extent with higher/lower unemployment rates (13 per cent). Changes in the participation rate amongst foreigners absorb the
smallest portion of the shock in the first year (10 per cent), and even less thereafter. These results apply broadly to the main sub-groups of foreigners living in the EU, as shown by the results in the bottom half of Table 4 . Both foreigners from another member state (intra-EU), who can move freely within the EU, and non-EU nationals (extra-EU), who are restricted in their movements across member states, absorb most of a shock through inter-regional migration. However, extra-EU citizens, who constitute two-thirds of the stock of foreigners in the EU, absorb a significantly higher proportion of the first-year effect of the shock through changes in the unemployment rate than intra-EU citizens (28 per cent versus 16 per cent).
These results suggest that inter-regional migration is the main mechanism through which foreigners absorb a shock and cushion native labour, 27 whilst changes in the unemployment rate emerge as a far-distant second mechanism. This outcome is consistent with the hypothesis that foreigners have a higher elasticity of labour supply with respect to the wage than natives, and supports the view that a migration policy aimed at freeing international labour mobility could reduce the variability of native employment over the business cycle.
Conclusions
This paper shows that when foreigners have a higher wage elasticity to supply labour than natives, they can reduce the variability of native labour growth and level as they absorb some of the impact of a labour demand shock. The empirical results, based on macroeconomic data covering 161 EU regions during the period 1988-97, support this hypothesis. The analysis also suggests that the mechanism through which this 'cushioning' effect is mediated is the inter-regional migration of foreign labour, and, to a lesser extent, its higher/lower unemployment rates, implying that policies aimed at promoting international labour movements could reduce the variability of native employment. [A2]
In equilibrium, relative labour supply and demand are equal. This yields the restricted equation, consisting of a system that solves for relative wages and employment growth. The equilibrium paths for relative wage, unemployment, labour force and employment growth are:
[A3a] The effect of a shock on wages is:
which tends to zero as j AE • because the term inside the square bracket is smaller than one.
The effect of a shock on the unemployment rate is ∂u it+1+j /∂e
it|Wt , which also tends to zero as j AE •. The effect of a shock on the aggregate labour force (hence employment) growth is:
which also tends to zero as j AE •. However, the level of aggregate employment is permanently affected as:
In particular: [A10]
[A11]
[A12]
Foreign labour raises x it and therefore reduces the steady-state level of relative wages and relative labour force and employment growth, but it raises that of relative unemployment.
Preliminary tests of the data
Tests on the construction of region-specific variables. The OLS regression on [17] on employment by nationality indicates that, on average, less than a quarter of yearly movements in labour force are common to all regions. In each case, a Chow test has been performed to test the possibility of a structural break in the data pre-and post-1992. The test failed to reject the hypothesis of structural change between these two periods. In several instances, the regression by region failed the F-test of overall significance. These cases yielded both insignificant estimates of b i and significance of the regression, and are characterized by low or negative adjusted R 2 values. However, in virtually all cases, the RESET 28 test of specification failed to reject the hypothesis that equation [17] has no omitted variables. The density estimation of a i and b i across all regions shows that both parameters have a distribution similar to normal, with mean values of 1.419 and 0.611, respectively. Hence the assumption of normality and the properties of large samples can be applied in the estimation.
The cross-section regression [17] on all regions pooled together indicates the presence of heteroskedasticity, which is tested using the Cook-Weisberg test.
29 However, when regression [17] is performed by region, the test fails to reject the null hypothesis of constant variance. Since the construction of the region-specific variables is based on the results obtained in the latter case, the issue of heteroskedasticity does not appear to be of concern.
The leverage analysis 30 of the pooled regression indicates that in the case of employment growth the French region of Corsica is a clear
outlier, whilst in the case of the unemployment rate the extremes are found in several Spanish, Portuguese, Greek, and Italian regions. The models were re-estimated after dropping these observations. Since similar results were obtained, all regions are left in the working sample.
Notes
1 Although the skill composition of native and foreign labour in the south-east of England is comparable, Figure 1 shows that foreign unemployment grows faster than that of natives when the latter rises, and vice versa, implying that employment is more variable among foreigners than natives. This conclusion applies to many other regions of the EU, and it is not new (e.g. OECD, 2000a, b) . Using regional data across the whole EU, the mean and standard deviation of unemployment by national group during 1988-97 were as follows: 
a Includes all the control variables summarized in Table 1 . 2 In the context of European migration, the few existing empirical studies reflect partly a limitation in the availability of data (particularly EU-wide data with comparable definitions across member states) and partly the characteristics of European labour markets. Across the EU the wage structure tends to be rigid because it is often bargained and set nationally by unions. As a result, the impact of foreign immigration on wages is a priori expected to be limited (e.g. Pischke and Velling, 1996) .
3 This is always true if the variables in [2] are measured in physical bodies (e.g. a rise in employment implies a change in the number of people). If the dependent variable is measured in efficiency units it is necessary to assume that the number of hours of labour supplied by each person is fixed. 4 Borjas (2001) estimates the labour supply elasticity of new immigrants relative to natives as being 1.3.
5 If U, E and N denote the numbers of unemployed, employed and those in the labour force, then
6 Although the movements of non-EU nationals throughout member states are regulated (the elimination of the restrictions to free movements within the EU provided by the Single European Act of 1986 does not apply to non-EU nationals), they are not impossible.
7 Allowing for different parameters for natives and foreigners does not modify the general prediction of the model, and results in a more complicated expression for the equilibrium conditions. Hence it is not discussed further. 8 As mentioned in Fredriksson (1999) , 'this relationship is best thought of as relating the regional wage (in absolute terms) positively to the national wage rate, and negatively to the national and regional jobless rate respectively. Such a wage-setting schedule may result from national wage bargaining with additional wage drift at the firm level, given that the wage drift depends on labour market conditions in the particular region' (p. 628). See also Blanchflower and Oswald (1994) for a discussion on the negative relationship between wages and the unemployment rate.
9 This assumption forces migration to explain permanent changes in employment level, and it is an important limitation in that it may overestimate the role played by migration. Although this assumption is based on empirical findings for the USA (Blanchard, Katz, 1992) and Europe (Decressin and Fatas, 1995) , the Dickey-Fuller test on unit roots yields mixed results. The prior of a unit root in employment growth is rejected by over half of the sample (e.g. Decressin and Fatas, 1995; Fredriksson, 1999) , but the prior is maintained on the basis of the low power of the test due to the short time series. However, when the model is modified to accommodate a stationary relative employment (Obstfeld and Peri, 1998) , imposing the long-run effects of labour demand shocks on migration to be zero, 'the first year effects and the response five years out are very close to those [of Blanchard and Katz]' (p. 228) . In this paper, re-running the model on the series on employment level yields broadly similar results to those obtained when the series on employment growth is used. The Dickey-Fuller test is rejected by over half of the sample but the prior that the series contains a unit root is maintained on the basis of the low power of the test caused by the short length of the series (9 years). 10 In particular:
and n it is an error term that is assumed to be uncorrelated with present and past values of the explanatory variables. This assumption is tested formally in the empirical analysis. 11 As X s i is time invariant, it was incorporated into the parameter c (= -gX s ) rather than being treated as an independent variable. 12 For example, data for Italy (20 regions) and the former East Germany (seven regions) by nationality are available only since 1992 and 1991, respectively, whilst data for Ireland (seven regions) are disaggregated by region only since 1989. 13 The most important changes regard Belgium (where the regions of Nivelles and Limburg are recorded separately until 1995 but not afterwards) and Germany (the distinction between East and West Berlin was eliminated in 1995. Since then, the regions of Chemnitz, Dresden, and Halle have also been combined in a single region). As a result, regions recorded individually and then merged have been combined together also during the years prior to 1995.
14 The panel includes employees aged 65 and above, who are normally excluded in the computation of the working population, as it is not possible to identify this group for the years 1988-91. However, based on the period 1992-97, these people constitute less than 2 per cent of the total working population in virtually all member states of the EU. 15 For example, Valle d'Aosta, Marche (Italy), Poitou-Charentes, Languedoc, Auvergne, Corsica (France), Western Macedonia, the Aegean Islands, Crete, Peloponnisos (Greece), Ceuta and Melilla (Spain), Alentejo, Algarve (Portugal), Mid-West, North East (Ireland) . 16 This occurs because the LFS data capture mainly legal labour. Foreign immigrants are likely to be under-represented in the LFS as it is a household-based survey, which excludes many types of accommodation where foreign immigrants are likely to live (e.g. hostels). See Hogarth et al. (1994) for a comprehensive discussion of issues related to measuring immigration in the EU. 17 The mean value of this variable is 56.4 per cent and its standard deviation is 15.37 per cent. Although there are 757 observations for which this variable is available in the sample, it is excluded from the estimation of equation [15] as it is not available for all countries throughout the period examined (e.g. it is available for Germany only for 1992). 18 The null hypothesis of the Sargan test postulates that the over-identifying restrictions are valid (i.e. the instruments of the endogenous variables are not correlated with the error term), hence the model is properly specified.
19 Because the possible endogeneity between immigration policy and the share of foreigners may not be completely addressed by sole reliance on the outcome of the Sargan test, the likely direction of the bias was analysed on a simplified version of model [16] , following Maddala (1992, pp. 383-385) . Endogeneity is most likely caused by the fact that immigrants are not randomly matched to regions but their migration decision depends on local labour market conditions, so that when the native labour market growth is low the share of foreigners in the local labour force will be high. The results indicate that the true value of g is larger than the one estimated, implying that the magnitude of the impact of foreigners on native labour presented in Tables 2 and A1 is underestimated. 20 The statistical significance of the parameter g in the third column of Table 2 is sensitive to the presence of French and East German regions. When these are excluded from the regression (or when the agricultural employment share control variable is included), the coefficient g and the combined effect (g + c) are statistically insignificantly different from zero. 21 This interpretation is supported by the test on the serial autocorrelation of the residuals, which is rejected at the 5 per cent statistical level. Further examination reveals that autocorrelation is linked to data referring to Italian regions, possibly due to measurement error. Italian regions have very low shares of foreigners in the local labour force. For example, the highest share of foreigners in Italy (0.26 per cent) is only half the average share of the regions of the other new immigration countries (0.54 per cent). This interpretation could also help to explain the higher magnitude of g in column 4 relative to the corresponding g estimated in columns 1-3. When the regression is performed on data excluding Italy, or it is restricted to the period 1992-97 (when a revised questionnaire was introduced and more observations were used), the residuals' autocorrelation disappears (the AR(2) test has a p-value of 0.1096). 22 The average proportion of foreigners residing 10 or more years in the host country is 40 per cent in recent immigration regions vis-à-vis 62 per cent in traditional immigration regions. 23 A very rough estimate of the magnitude of the elasticity of foreign labour was obtained using the average growth in hourly compensation of employees (US Bureau of Labor Statistics: <ftp://ftp.bls.gov/pub/special.requests/ForeignLabor/industry.txt>), and the corresponding average growth of the foreign labour force across member states, lagged one period. Under the very strong assumptions that (i) foreign workers receive a wage whose growth is equal to the growth in hourly employee compensation, and (ii) the growth in the foreign labour force is entirely due to changes in the wage during the previous period, the average elasticity of foreign labour supply across the EU is 0.20 (the corresponding one calculated on foreign employment data only is 1.25), implying that a 10 per cent change in the wage triggers a 40 per cent increase in the foreign labour force (based on employment data: 8 per cent). Notwithstanding the limitations of the calculation, this order of magnitude does not appear a priori implausible. 24 That is, S it LF it,foreign /S it LF it,(natives+foreigners) is compared to S it DLF it,foreign / S it DLF it, (natives+foreigners) . 25 The region-specific values for u (defined as in equation [4] ) and p are obtained using the same technique applied in equations [17] and [18] Stata Corporation, 2001) . 30 This analysis studies the graph of leverage (the weight of each observation in yielding the regression result) against the normalized residuals squared. This graph allows the researcher to identify observations that are outliers and have a significant impact on the regression results obtained, and it is used to better interpret the original data (Stata Corporation, 2001 ).
